Mutations of TP53 induce loss of DNA methylation and amplification of the TROP1 gene.
p53 and DNA methylation play key roles in the maintenance of genome stability. In this work, we demonstrate that the two mechanisms are linked and that p53 plays a role in the maintenance of the DNA methylation levels. The loss of p53 was shown to induce loss of DNA methylation in the TROP1 gene, a human cancer-expressed locus that undergoes amplification when hypomethylated. This demethylation was reverted by the reintroduction of a wild-type TP53 (wtTP53) in the TP53-null cells. Using a gene-amplification assay in vivo, we demonstrate that the loss of p53 leads to a demethylation-dependent TROP1 gene amplification. The induction of gene amplification was reverted by the expression of a wtTP53 gene or by in vitro methylation of the transfected DNA with the Sss I DNA methylase. Taken together, these findings demonstrate that the inactivation of TP53 induces loss of DNA methylation and DNA methylation-dependent gene amplification.